Conclusions:
Half of the patients with PD and psychosis receive APs, not uncommonly high-potency agents associated with worsening parkinsonism, and frequency of use has been unchanged since the "black box" warning for AP use in patients with dementia was issued. Recent trends are a shift to quetiapine use and the common use of aripiprazole. As psychosis and dementia are frequently comorbid in PD, safety risks associated with AP use in this population need to be assessed.
Arch Neurol. 2011; 68(7) :899-904 P SYCHOSIS COMMONLY OCcurs in patients with Parkinson disease (PDP), with reported cross-sectional prevalence rates of 20% to 40% 1 and a long-term cumulative prevalence rate of 60%. 2 Up to 45 000 patients with PD in the United States experience psychotic symptoms. 3 Psychosis in PD is associated with older age, the use of the antiparkinsonian medications, the presence of cognitive impairment or dementia, increasing severity and duration of PD, and comorbid depression. 4, 5 Psychotic symptoms in PD are associated with a range of negative outcomes, including greater rates of functional impairment, behavior disturbance, caregiver burden, and nursing home placement. [6] [7] [8] Antipsychotics (APs) are commonly prescribed for the treatment of PD psychosis. 9 However, AP use in PD is complicated by its potential to worsen parkinsonism and limited evidence for efficacy. 1 In addition, dementia is increasingly recognized as a common long-term complication of PD, occurring in 80% to 90% of patients. 10, 11 The high dementia rate in PD overall and in patients with PD psychosis, specifically, is of particular concern, given the association between AP use and increased morbidity and mortality in patients with dementia (primarily those patients with Alzheimer disease).
12-15 A caution about patients with dementia (most of whom have Alzheimer disease) was noted in the 2005 Food and Drug Administration (FDA) advisory regarding atypi-cal (ie, second-generation) APs, 16 and the warning was extended in June 2008 to include conventional APs. 17 Thus, the risks associated with AP use in PD may be higher than previously considered. 18 Little is known about the frequency and patterns of AP use in PD in routine clinical care. In one study 19 using administrative data, the cumulative probability of starting AP therapy within 7 years of starting a dopaminergic medication for PD was 35%. Further study of this issue is critical given both the high prevalence of psychosis in this population and that parkinsonian symptoms and frequent comorbid dementia may make this population more likely to experience adverse outcomes, including mortality, with AP treatment.
The objectives of this study were to examine the frequency and characteristics, including changes over time, of AP use in patients with PD. We studied patients with PD and psychosis, stratified by dementia status, and included a comparison group of patients with non-PD dementia and psychosis to study the impact of a diagnosis of PD on AP prescribing.
METHODS

STUDY POPULATION
Data were derived from national Department of Veterans Affairs (VA) databases for patients seen in fiscal years (FYs) 2002 and 2008. Estimates are that 60 000 patients in the VA system have a diagnosis of PD (information provided by Office of the Director of Neurology, Veterans Health Administration, September 10, 2010). Information regarding data extraction from these databases was described in detail in previous publications that have examined psychotropic use in patients with dementia and patients with PDP. 4, 15, 20 Participants with idiopathic PD were identified using the following code of the 
CLASSIFICATION OF APs
Atypical APs were clozapine, olanzapine, quetiapine, risperidone, ziprasidone, and aripiprazole (aripiprazole was included only in the FY2008 analyses as it was not approved for use in the VA in FY2002). Typical or conventional APs included a subcategory for high-potency medications (fluphenazine, haloperidol, perphenazine, trifluoperazine, and thiothixene), as these are the typical APs most associated with causing or worsening parkinsonism. Antipsychotic use was recorded for any time point in the year, and in the course of 1 year, some patients were prescribed more than 1 AP, leading to cumulative AP use greater than 100%.
DEMOGRAPHIC VARIABLES
Age, race, and marital status were included to examine their association with AP prescribing. Descriptive statistics were used to examine the frequencies of overall and specific AP use in the patients with PDP with and without dementia and the comparison dementia group. 2 and t tests were used to analyze differences for categorical and continuous variables, respectively. 2 Tests were used to test for between-group crosssectional differences and within-group changes over time in AP prescribing. A multiple logistic regression model was used to examine the impact of PD diagnosis, dementia diagnosis, and demographic variables on AP use. When examining changes in AP prescribing over time, patients identified in both cohorts were excluded from the FY2002 and FY2008 cohorts prior to analyses because the goal was to identify overall changes in prescribing patterns, not changes in individual patients.
Point estimates (odd ratios [ORs] ) and 95% confidence intervals (95% CIs) are reported. PϽ.05 was considered statistically significant. All analyses were performed with commercially available statistical software (SAS, version 9.2; SAS Institute, Inc, Cary, North Carolina).
RESULTS
CHARACTERISTICS OF PARTICIPANTS
For the main analysis using FY2008 data, a total of 9504 patients were included, 2597 patients with PDP ([n=793; PDPϩ D] or without [n=1804; PDP−D] dementia) and 6907 patients without PD with dementia and psychosis (Dϩ P) ( Table 1 ). The study sample was 97.3% male. Patients with PDPϩD were older, more likely to be married, and more likely to be white compared with patients with PDP−D and patients with Dϩ P.
AP PRESCRIBING IN PD
Antipsychotics were prescribed in 50.0% of all the patients with PD and comorbid psychosis ( Table 2) . Highpotency APs were prescribed in 3.4% of all the patients or in 6.8% of treated patients. Atypical APs were prescribed in 48.2% of all the patients or 96.3% of treated patients. Among atypical APs, quetiapine was most commonly prescribed (33.0% of all the patients or 65.9% of treated patients), followed by risperidone (8.6% or 17.3%), aripiprazole (6.0% or 12.1%), and olanzapine (5.7% or 11.5%). Clozapine (0.9% or 1.8%) was rarely prescribed.
Within the PD group, both overall AP prescribing ( 
AP PRESCRIBING IN PATIENTS WITH PDP؉ D AND D؉P
Examining the impact of PD on AP prescribing in patients with any dementia diagnosis, overall AP use was greater in patients with PDPϩ D than in patients with DϩP ( 2 1 =19.94, PϽ.001) ( Table 2) . High-potency typical APs were less commonly used in patients with PDPϩD ( 
PREDICTORS OF AP USE IN PATIENTS WITH PD
In a multiple logistic regression analysis that included age, race, and marital status as covariates, a diagnosis of comorbid dementia (OR=1.74; 95% CI, 1.46-2.07; PϽ.001) was associated with AP use in PD ( Table 3) . Younger age was also associated with AP use in this population (PϽ.001).
PREDICTORS OF AP USE IN PATIENTS WITH DEMENTIA
In a multiple logistic regression analysis that included age, race, and marital status as covariates, a diagnosis of PD (OR=1.46; 95% CI, 1.26-1.70; P Ͻ.001) was associated with AP use in patients with dementia and psychosis ( Table 4) . Younger age was also associated with AP use in this population (PϽ .001).
CHANGES OVER TIME IN AP PRESCRIBING (FY2002 TO FY2008)
Changes were noted in AP prescribing patterns over a 6-year period in both PD groups and the D ϩ P group (eTable; http://www.archneurol.com). In PD, overall and any atypical AP use was unchanged in patients with PDPϩ D and those with PDP−D, but the examination of classes and individual medications revealed the following: (1) decreases in risperidone and olanzapine use in both groups, (2) increases in quetiapine and ziprasidone use in both groups, and (3) frequent use of aripiprazole after its introduction. There was a slight increase over time in overall and atypical AP use in the DϩP group, with the same class and individual medication patterns noted as for the PD population. The overwhelming majority of AP prescriptions in PD were for atypical agents. Clinical trials and case series suggest that olanzapine and risperidone have limited efficacy in PD and can worsen parkinsonism, so their infrequent use would be expected. 21 However, we found that risperidone or olanzapine were prescribed in almost 30% of treated patients with PDP. Also of concern, 7% of treated patients were prescribed a high-potency typical AP. Because of the potential exacerbation of parkinsonism with AP use in PD, 22 typical or conventional APs, especially high-potency ones, are not recommended for use in patients with PD. 23 Finally, by FY2008, aripiprazole was the third most commonly prescribed AP in patients with PDP, although initial open-label experience suggests poor tolerability of aripiprazole in PD. 24, 25 Anecdotally, quetiapine has become the most frequently prescribed AP for PDP, and our data confirm that impression, with two-thirds of treated patients taking this medication. Clinical experience suggests that quetiapine is well tolerated from a motor standpoint and often effective at commonly used doses, but the findings of all 3 placebo-controlled studies in patients with PDP have been negative, perhaps related in part to methodological issues. [26] [27] [28] Only clozapine has demonstrated efficacy for the treatment of psychosis in PD, [29] [30] [31] and only its use has been recommended by a Quality Standards Subcommittee of the American Academy of Neurology 23 and on the basis of a meta-analysis. 3 2 However, clozapine accounted for less than 2% of AP prescriptions in our PD sample. The length of the application process to get approval from the National Clozapine Center, concern for the rare but potentially life-threatening adverse effect of agranulocytosis, and requirements for routine blood cell count monitoring are likely deterrents to greater clozapine use.
For all the patients with a diagnosis of dementia, a comorbid PD diagnosis increased the likelihood of AP use. Approximately one-third of our PD sample had comorbid dementia, and many more likely had mild cognitive impairment (MCI). This has significant clinical implications in PD given the increased morbidity and mortality associated with typical and atypical AP use in dementia populations. 15, [33] [34] [35] [36] As the cumulative dementia rate in PD may be as high as 80% to 90%, of concern is the impact of AP use on morbidity and mortality in patients with PD and comorbid dementia. However, it is also possible that the higher rates of AP use in patients with PD compared with patients without PD was an artifact of clinician coding, with a higher severity of psychosis being required in patients with PD for clinicians to code psychosis as a comorbid disorder. The association between younger age and AP prescribing in PD may reflect the fact that clinicians have less concern about AP adverse effects in younger patients with PD, who also have less severe disease on average.
Antipsychotic use in PD was unchanged over a period that encompassed the publication of black box warnings for AP use in patients with dementia. Within PD, over this period there was a significant decrease in highpotency atypical AP (olanzapine and risperidone) use, increases in quetiapine and ziprasidone use, and the introduction and relatively common use of aripiprazole. Thus, there has been a recent shift in AP use in PD to medications that overall may be better tolerated from a motor standpoint but not clearly more efficacious or safer. There is preliminary research reporting that patients with PD treated with atypical APs lose weight, while comparable patients with Alzheimer disease gain weight, 37 so future research needs to determine if the increased mortality and morbidity associated with patients with dementia in general extend to patients with PD.
The fact that almost half of patients who have PDP are not treated with an AP suggests several possibilities. First, the recommended initial management strategy for patients with PDP focuses on the treatment of medical comorbidities and the discontinuation of non-PD medications that might cause or contribute to psychosis, in conjunction with a decrease in the number or dosage of nonessential PD medications. 38 Such a strategy has been shown to decrease the need for acute AP treatment in a substantial percentage of patients with PD. 39 Second, psychotic symptoms in PD may often not be clinically significant enough to warrant treatment. Third, clinicians may not perceive a favorable risk-benefit ratio for AP use in many patients with PD, given concerns over possible worsening of parkinsonism and other problematic adverse events. 21, 40 This study has several limitations. First, the databases we used lacked data about the severity of PD, dementia, and psychosis, including if psychotic symptoms were active. Such factors potentially impact providers' AP prescribing, both in frequency and type. Second, diagnoses were based on coding entered by health care providers, and these data could not be verified. Third, we only included patients with a comorbid psychosis diagnosis, which may have biased our sample toward those patients with more severe psychosis, as well as have obscured long-term changes in AP prescribing that others have reported for patients with dementia in general. 20 Fourth, our results may not be generalizable to prescribing practices for psychosis in patients with PD outside the VA system, due to complex issues such as cost, formulary guidelines, and policies on who can prescribe APs. Fifth, because updated diagnostic criteria for dementia with Lewy bodies were not published until 2005, 41 it is impossible to know what percentage of patients with PDPϩD actually met clinical criteria for dementia with Lewy bodies.
Given the high frequency of psychosis and common use of APs in PD, as well as frequent comorbidity of dementia, additional research is needed to further understand what factors contribute to both overall and specific AP use in this population, and longitudinal studies should assess the impact of AP treatment on morbidity, mortality, and progression of parkinsonism.
